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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium ion 
secondary battery with high capacity and excellent 
durability and to improve productivity by adding a 
specified substance to a binder in an electrode for 
lithium ion secondary battery. 



SOLUTION: In an electrode for lithium Ion secondary 
battery in which an electrode active material is stuck 
to a metal foil with a binder, the binder contains 
activated hydrogen-containing polyurethane type resin 
and polyisocyanate curing agent. Consequently, a 
sufficient amount of active material can be stably stuck 
and an electrode with excellent solvent resistance can 
be obtained and a lithium secondary battery is provided 
with high capacity and excellent durability. 
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v>(viyr^-hmim^-^m-t&z.i:. ^nmtt^ lo 
ms.v^^A>(7fyr.rf^mmmm. 

^ >^#Sflii:^®flfi©«flgi:3Ku -i vyy%- vmm 

^^tc^u m^)m>^^xwmmm.^^Mm.z. 
mi^im\ ^(m/mm^Mif^')'0\y9ym!k^>Lif^ 20 

miVrf-K;Myi-yr.r^^m&m9m(Dm^i]mo 
m^me] tfjgs^Ri*^ fm^^mtmTiiv^iy so 
iiy^mmt'i:om<Dmut^')^vty7^- hmm 

[0 0 0 1] 
[0 0 0 2] 

[mkoyms] ia^ /tv=i>, ^mis, b^-r:t:*;i 
}\^imws&ti^ %wm.^myMU7-ox^'&moy^ 

^2:.^7i-yiifkmM(Dmmit^ mti. a@$S±tC:*-jK 
yif^yr>( hizim-^ti^m^W^^m^VtcM 50 
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[0003] r;i/ ^ -^2^m^mB^£ i^0^mmiz.wm 
mm^tm-^^t^umitLxit. m^. imm5 4 

-1 03 5 1 3-t^, #|gBS5 6-7 6 1 6 

^, #gHBa5 7-9 64 7 1-td;^, 4^885 9-2 1 

9 8 3-^^?|^lC, dfJ^^y-fbt^-UT^^ (iiiTPVd 

[0 0 0 4] zn^(Dmk^^^i^^nx^rc!i^m 
(DW&o^m^ii'p. wm^xcommmmcomzj: 
m^mz^^j2,A,X'fmmzmm-^mz. mm<Di^^ 

[0 0 0 5] ^?gm^tc^L/Tg^:5i:lfe 
SJj'ftSriil^U 3aftm-9->f^';i/T'®iiSf;X'S[Rl_hS:ia5fe 

iS^ #M¥ 6-52 8 6 1 #d:^T-«»fflB®7 
^ISBIIC/KU >t ^ U I/- h feti-^LT^-rS:^ 
*^^g^$nTi3 »J> * fe> 6-203836^^ 

fe, iifgSBa5 7-2 1 05 6 8-t^^, ittMHS5 8-l 

4 7 9 6 5-f-^fST'ii;j<u-f ^ \^^mmti^m^^nxi5 

»J, #M¥5 - 10 18 2 Q^^jm. #Fffl¥7 - 1 9 2 

7 2 2#^T*ii?!3;b3K^s/^^;i/-fe;bn-:^. y-tf" 

2 4 3 8 9 6-^^-r-ii. mm^itt)^^m^j^y^ym^ 

[0 0 0 6] U;«)^LJ5c*^e)s z:tle)a)v^■rtl®1SBlT' 

t-m. mmsimi^-r^iJ-vy'ir^tf^^Lx. m 
m(D^Mm.imL<i&yLxLtot~i^. mmmz^b 

[0 0 0 7] -7^, i|tF#F2- 5 1 8 6 3-^^jmi:.li^ 

^ v9 >mfliMmc;jf u ^ \/9y^\y7Ws^^mk(m 

m^\>L\^X^-th1jWm7r<^t\X\^^. 

e>s U^^2^^ytyz.rk^m\.t, 

h iPXr DEC tVl^mt^) •»f>:/nhn/>:^-rf?:^-h 



3 

- • [0 0 0 8] 

So 

[0 0 0 9] 

(Dmsn^'^m-t^z:ii^!imft^m&v^^M:ty 20 

[0 0 10] «®Si|^J3Ki:*S«^Ji:^ 

^^^^m-t^z.}ii:!imt-ti>mm'j^^M:tyrj!k 

[0 0 11] 3llC3|s:58^ldu Stffa®S5:^bT«;Sz: 30 
ii^m!iit-t^')^^2^^^y:^^f^MX^^, 
[0 0 12] 

^j^gSfa^^vS-ffcK^S&lMJeUi, 0tV< 

it2m&±^-t^. z(DTi<v^iyiiy^mmts 

J^7t<V:t-JVi:t(D-^}^X\t^^tLX^^t 40 
;i'5KUj!i--;k At)«c:ne)©nd<U:t-;i/'&;if*^feSo 

Sli5 0 0~1 0 0 0 0*W*LV^ 
[0 0 13] ttfgH3}<'Jxx-r;i/5J<U;«--;vi:L/T{*, (ii 

/-^i/^^, T-1?5-r>iJ. (OTTPAi: 
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itlyyPij?i^ymf<oPit]Ji^^ym^ S!Ex^'x;k X 
liiB^ti^© 1 mLhiLs x.^ l^yifV (OT 
EG tmf'-t^) > 1, 3-^Pl:fl/>i^Un-;k 

1, z-z^u\^uyifVa-M 1. 3-:/^>i^:t- 
;k 1 . 4-zfi(y i&.r BDt vmt^) , 
1, 5-/^>^f>i^;*--;i/> 1, 6-^^-^yp^-)\y 
(PXfHDtmSit^) > 3-;A^;i/-l, 5-/^>^i 

(PXfMPD tvm-r^) . 
{JiATNPGiiB&l9;f S) ^ l, Q-^i^^y 
pyi'-M 1, 9-y-^>t;':t-;k t;?x^ U^i^U n 
-;k 1, 4-i/irn^^-9->t;>'>i^y-;K 

So ttz. £ -:^^n5^ h>^(D^xx-r;i/ (^^ 

[0 0 14] d<'J*-^:^-h^U5r-;i'iiLTtt, # 
{ffiT;^n-;i/i:, px.^uy:h-^s^-h. ''J:^^)\^f> 
-ii^^-V. DEC. t;7a:x;b:*j-jK:^- h^tcDBJi 

#M7;^3-;bi:LTli, EG, 1, 3 If 
yn-;k 1, 2-7'ntfi/>yU3-;k i, 3-:/ 

iJ>i^';r-;k BD, 1, S-^^^f^i?:^-;!/, H 
D, MFD, NPG, 1, B-7i:f;9yV:t-)W 1, 
9->':^>S;>'::t-;K S^x^l/>yUn-;K 1, 4- 

s/^r n-^^-y-^i^";* 9 J -;i/^A"^if e>ixs. 

[0 0 15] 3}<';x-5=-;i/d<iJ:t-;bi:LTli, x^l/ 

^>^ifS:M@^-ir3-&fejKUx^l/:yyU:3-;i/ ^S>^. 
yvEGhtrnt^') . ^V:fu\^\yyifV:J-)V. ^ 
U-T-H^:*^U>x-7^;uyj:3-;i/^. RZfz.ni^^ 
^-&Lfc3KUx-7^;bjK';:t-;k Ktc, ttrjJ&(D;}<'J 
x7.7^;i/:i<U>J--;k :i(Uij-7i^^-h:^V:t-)i^m 

[0 0 16] trnm^mit^cD-mnLx. ^mz 

^Ji3;-)iiaic, 5 0 o*^0ii-^-rtic 2m&±(^ 

mid^ x^i/>i^'j3-;k 1, 3-zfu\:^uyifv 
n-;k 1. 2-yDt:u:y^''U3-;k i, s-zfix 
yi^Tir-M BD, 1, 5-^>^?>i^;*--;k HD, 
MPD, NPG, 1, 8-:i-^^yi^:^-M 1, 9- 
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ai^]yyifV:n-M 1. 4 -i/^U^^'^yi^^^ ^ 

X ^yd-xn>i;T^> (Ji^TIP 

DAtmSs^-r^) , j/^u^i^:^ (;e-;i/yirnDT-U 
» , ^>'x^y-;i/T^>' (JtJtTMEAi:iiig*!F-tS) 
^©t;75>xttT^>'T;i/3-;i/^*^tfe)tu ftstc lo 

to 0 1 7] usi ymmm(o^mzmm:^i\ 

^©2, 4-hU U^i^-fVS/r^^-h, 2, 
6-hU l/^i'-fyi/T^-h. ^ri/U^-l, 

K 4. 4' -i?7x;i/;t^>S>">fye/T:^-h (OT 

MD I i:B&??r>-rs) . 2, 4' -i;yx;i/^^>i;^>f y 20 
2/7*- 4, 4' -i;:7ir.;i/x— 5^;i/t>-f yi/T 
*-h, 2-xhni;ya:-;i/-4, 4' -v^vi/r 

:^-h, 2, 2' -i?yx— A>- 4, 4' 
>ryi/r*-h, 3, 3' -i;?^^^;!/^^^!-;^^?^ 
-4, 4' -S^'^f yi'T:^- 4, 4' -i?yaix;i/ 
>^a/^">i/■>ry^/T:^- ni-yxxi/>>>'>f yi/T 
*-h, p-7xxi/>>:;>ryi/T:^-h, :^y^i/> 

-1, 4-^:>>f yS/T:^-h, •:^y^l/-l, 5-i>W 

yi/T*-h, 3, 3' -V:f^h^i/Vy3L-)h-A, 

4' -2;^y2/7:^-l>^(D^#;^i;^-fyi/T*-h, 30 

■7^h^pi^b>i>'-ryi>T:^-h, /\:^->?-^^i/>i;^>f 

1, 5-^>^f>i^-f yi/T*-h, Ui^yi;f-fyi/7 
*- h^(Z)Jiil!Si^t>"-f y J/T*- h, y^>n >t;-f y 

2/7*- S (J[JAT I P D I iHHSffp-tS) , imAt K >; 1/ 

y2;*">f yi/7*- K ;!K^b=3p2/u>2/'-fyi>7*- 
1>, 7K^bi>"7xii;b>i^>i;?^yi/7*-h. T^h^ 
^5^;i/:¥i/ i/>2^-r y 2/7*- h^oflg^2/'>f y i/7 

:inC3a)2ffiUU:(73M^:*^lfe>tl-5= 40 

[0018] iii^)t?\y9 y^ws!i^m>'iSk<DW&m\t 

-^il^a^KU W y2/7*- hOONCO/OH^;i/i:b 
li, 0. 6/1 — 1/1 AW*Lv\ d<y'J?l/^>^^ 
figO-^^Ol^lC, J&m^KU -< y 2/7*- h®-r y 2/7* 
- hS©¥i^li^iirStt7K^^b-^®¥i^tB^ 
tCj:oT>f;Wbb^t^^t5:^>i^U 

^liJ. p. F 1 o r y, Kh u n^^^i^WJCftSL 

Tv^sy;wbalSt^c^^ee>X)^, ttnacDtm^^fb 

-&fei:^a5i<U-f ys^7*-h#^)-^-tc-^**iSHfS* 50 
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©SJ^J-KibSr^iiitcv Ntifc@B-^JtT';Sl^:$-&« z: i: ic J: 
oT, jK'J 't' l/^ y9?ifiJfll«>!f;Wb-tS^i:J5;<SSBir' 
tSo •&^$4%-£.^U'i7l/^>9^mBil*, fSSTK^SS: 
■^^L/TfeU. jR^*&4H^gl 0 0 0-200000, 
2000-50000 LVV JS^i^^H**^ 

to 0 1 9] ZK^sKU-i^l/^f^^^Bl^riSgtS 

So ■t^Aio^. h;i/XX *2/l/X /<>-tfx 2^;r^ 
"^y, i/i>u^^-9-jy. ^i^;i/x^;i/>!r 
-fyy5^;i/'!rhx i^x^;k n-^^ 
;i/-2-brDU Ky (&rfNMP tw^m-t?>) . ■7;i/y 

tci*, mm'p^^m^j^i^o^^v^uitymmom^izm 

fj^mmtLrH. hUx^;i/7^>, hUxf^l/>2?7 
to 0 2 0] ;*:|S^tCfev>TdM$tiS*f'J-ry2/7* 

- hmim\ims^wpi< u >f y 2/7 * - h t-s>o t 

V^*^, mif. Zltl?:^)^6 2~2 5 0®yj:3- 
(NCO^Si:) ^2\iLth{^t=.7^^VW^ mi. 

^SSW<'J -f y 2/7*- u i'ft 

:mm\Zi5\^X\t. *ifia««5K'J>fy2/7 
*- HS: h U v—fbLfe^f y2/75i I/- hSfe-^^-TS 

¥*irttgsm2jeu:0^u >f y 2/7*- hmm\im\z 
m^tm^X'^^. *fu>fy2/7*-h^-fb^i:tTfl; 

-hL, 3a*-hHL, nD*-hHX, 3a*-h 
HK, 3n*-h203 0, no*- h 3 04 1, 

y^mm 1 0 0 Masptc^r lt, d< u -r y 2/7 
* - s^-fbiRiii 1 ~ 5 0 mmmis-^ l < . ^ttic 5 ~ 3 

OfifigPAW* LV\ /KU >f y 2/7*- h^^l^J©^ 

So 

[002 1] :$:|g^Hj3^r^T, ?S1toK*S^*5KU "i? 1/ 

m^m^^'}ou^y^mmm-<Dmm. »tL<it. p 

VdF. d<u-rh5y;b/i-Dx^i/x e-y'v-fbiKU 
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^mmit. jku ^ \/^ y^m^ i o ossgpic^rur. 

-• y)\,^-'^h.^hm(Dfi-j^')y'mmmir^:LiL 
[0 0 2 2] *56^®U^'f A-f;*-:/-?J;m?i&fflli^Slc lo 

itldU afiJ:bT'2 5 : 1 — 10: 1 0*W*bV^c JSlf 

[0 0 2 3] iE<&?SifeSl±, mii.' LiCo02. 20 
tr:^;bi!!L iMn2 O4 . L i N i O2 #® Uf-'^A'^ 

7±^\yyzr^^)^^^(^mmpD ^NUPmcD^wm^ 

mi') mm^^-^^o lEwmimzmmmmt^ 

[0 0 2 4] *5§^(Z)U^'i'A-f;r>n}!>r®?teii, m 
isgi~ia3tc:^-tJ;e»ic, mm (i) , (2) , 

m?i^^$:^te (4) iziimhtLmfS-X'^^o mi 

-■mS^M.(DV'f-^2^^yi-yr.9^Mlzt3\>^x. 

m 3 tt, > ^ - 5 S:miiSI5lC$ Lih^. 

■r, :^^m(D-mmmo>')^^i^^yfyr.i!f!MM(Dm 

^STfeSc EIl~EI3^Cj3V^T. (la) liT;i/5aS 
^ (jEIS) T'fe*J> (2 a) «7;i/5iie^ (."km T'fe 

(5) itMy^-y^yx'^)). (6) \t^^t-x-^ 

u, (7) li^sauT'feSc 

[0 0 2 5] iE^2;:ftii®r^(7)mfi?ili-fe>'N'U-i5f- 
(3) li, m«3KU-/atfi/>(D^i^X«#7LH<^ 

icfeW5«g??«t*, Mxti, DEC, pa x^U>* 

h^©;!3-d<:^- h^^«3fe^tC, LiBF 50 



iRFM¥ 1 0 - 2 19 2 7 

8 

4, LiC104, hiP¥Q^(D^}^^h.m.O^%mn 

S:^Lfe?RT'fe&. ^)^^h.^yi-yrj(k'm&(D^\z 

[00 2 6] 
[0027] 

x\m\i\ tAis. ^mi ^mmmm\z^n!t 
m 

mm. mmsfmrni's^m^r-mitimz. But a 

(lja^*U^H^2 0 0 0, ;^K^^5 6. ImgKOH 
/g) 2 3 0. 4^1$, NPG12. OOSP, 

;b'5r h >/ N;i/x>= i / 1 oiS-^j^ 2 o osp&ttii 
5 ox:T*ii^?§i^Lfe^, K7\y^y'imm}iLXi^ 

D I 5 3. 9 AB^-mXX. 7 5X:{CTSf5^1tfe= K 
;i/x^;i/>!r Vy/ h;i/x>= i / 1 (DU-^^\zxm{ 

mfMM^i^^^U^ * i: «)T* 1 ICS^-To 
[0 0 2 9] •^fift^^j2~4 

mmi mmv^fvyT^if'-v^mmi^x. *fU'?i/^? 

^^PsfiElflg (^ PU-B~D?:^#fe. Cltie,(Dd<'J -i? 

M n ^tyfafi¥^^^^-fiM w & * i: *?)T^ 1 {C5^-r. 

^ilcfeVNT, -a-^S^J2<Z)3j<'Jx— 7^;b^®i:/":t- 
;i/Btj;PEG (3S¥*^>^3«1 0 0 0, ;!KiEttfiilii i 
2. 2mgKOH/g) T'feU, -&^tf!l3 O^KU x:7>5^ 
)\/?hCy^^i^-)\^C\■mFDhAA^BU^•^'\tXn^i^t:L 
;KUXy(.-r;i/i>':t-;i/ (SS[¥±U4J-^* 1 0 0 0, ^KSfS 
Ml 12. 2mgKOH/g) 14 3. Og|5^S:lh*E G/ 
NPG (1 : l^Mb) 2;TPA/IPA (1 : 1 
ib) iiS:Mf5$-&-C^#e5ti^-;J<Uxx7^;i/i/-;r-;i/ 
¥*&4>^ft2 0 0 0, 7K^Sfffi5 6. ImgKOH/ 
g) 12 2. 6aPi:Oig-&#)T'&y, •^fi!t^j4©jKUx 
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aK¥±l>4H^3 0 0 0, 7KSe^3 7. 4mgKOH 
/g) T'feSo 
[0 0 3 0] ^fiKM5 

i>":t-;i/E ^m^^l 0 0 0, *@fSfiBl 1 2. 
2ingKOH/g) 56 7. Ogp, BD76. 77SIJS: 
ttSi*^ 5 OTCT'ig-^Uife^, MD I 3 5 0. 3gl5$:*D 
A, 7 5-10 ox:icTSJt;s-i3:, S 10 

2fct;aS51ii!§4^f«M w 5: * «)T^ 1 izm^to 
[0 0 3 1] -^j^me 

nmm, mmimxf^im^i:mxtzmjmiz. hd^d 

;i'F GK¥i^5)^fi:l 0 0 0, TKgeSfiOil 1 2. 2mg 
KOH/g) 7 2 2. 3gIJ, BD19. 5 3BI5, TMP 20 
8. 0 5 0"CT'ii-^b:t^, MD I 2 0 

2. 4f|5^*nA, 7 5'ClCT;SJ^$1i:fe. ^S^^WKiKX 

■r. 

[0 0 3 2] -^^M7 
-^fiS;«»j6il|lI^lCbT, ^lH:5^-rS^^'J:t-;b, ^ 30 

Tf#e.tiAc>KUx5^.^;i/t;>i--;i/ GBc^pj*,;^^ 1 oo 

0, TKSfSMl 1 2. 2mgKOH/g) T'fe*» 
[003 3] [:KU V i/T^ - S^^tJRlO-^^] 

f^^b-ir h h;i/x>= 1 / 1 (DM-^mm 1 0 oaik m 

D I 2 8 2. Sm^mh^ 5 O'CT'il'^^Lfe^, 
PEG (7K^*M3 74. ImgKOH/g) 199. 
395i:TMPl7. 8 2S|S$:^5^;bx^;i/'!rh>/h;i/ 
x>= 1 / 1 ©iffi-^^ 1 0 ogpn^LAci^^jSiS? 

5';b>!r h h;i/x>= 1 / 1 (Dm^-^m^izxmiu 

Sfcy^-^lia (NCOS) 85C2. 6 6, NCOS^;& 50 
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41. 0 7inmo 1/gT'feofc. f#e>nfe:j<'J-fV£^ 
T^- N«^b?PJS:CRL-Ai:-rs. 
[0 0 3 4] ^001 

[iE^©fOT JEmmmtLXLiCoOz Qom 

mmitLxr-t'?'u>-f^yi^mt. mmom 
mitbX7nv^iy^ymmpi^-A mi^^mm 4 

SPS:, >i^;i/x^;i/>!rN>/h;L'X>/NMP= 1/1 
/ 1 (D&-^¥m4 3 SPtCii^ La?g^ 7 0 5 u - 

fi=13. 2%) 0. 2gp$:^0U iE^ilJfcST;!/^ 
$6±ic, failSiPi 0 0^mi:^5i:e)lcKi?^-:/l/ 
- KIC J: iJ^LAclj^, 1 5 0-CT' 2 ^r^^lSiU, 

C:fefli©f^ :&^?SifeKi:LTi^77T>f N9 egp 

'kmo>mmiiLx:i<v^\y^ymmpu-A o 

4SP&, ^^;i/x^;i/>!rh>/h;i/x>/N 
MP= 1/1/1 «)ii^^4 3SPlCig^LH?g:J3-7 0 

t/7:^- hS^=l 3. 2%) 0. 2ap?:^|lU ^ 
11ii;fcSS3^6J:lc, f&I^IKI?l 0 o /tmi:^SJ:e)lc K 
i7 4(-^l/-KlCj:y^Lm 150TCT'2^r^ 

[«)!i¥?Koi®9a DECi:PC<Z)^*{!|s|fiiS^»cL 

iBF4 iiiummLx. wmiiimLtz. 

ALT, u^^Myi-y=.r)mMiiimLtz, mmLt=. 
mm. mmi. Rzmm\^m2K^tisbxB-t. 

[0 0 3 5] ^mz^l 1 

m&mi tmm(D:m.iz^\'^x. i^miiiii^xxiEmt 
Mm, M^zm&^imLtzo ^Ltzfrnn. mmi 

[0 0 3 6] mMMi 2 

itmrnizLxmrntM Mizmki:imbtz. mmb 
tzxmim.-. myimm ^m.^\zt. tf^x^t. 
[0 0 3 7] immi 

mseff^n t\s\m(Dijmzi3^^x. mmtLXNUPO)^ 
^msu ttz, mm(D%m^itLxm:0i'j^'^2^^ 

7i-y-r)(m&Kmm-&tix\^^PV d f ^mm<Diimx 

mmhxiEmtnm, mizmM^iimLfzo msbtzm 
mn. Rzmmoimaizttisbxm-t. 

[0 0 3 8] Jt^J2 

mM^i 1 <Di5m\z-B^ NT, -i V '^y%- vm\M^ 

3lZtt.&>X^to 
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[00391 mm^ 

[M^ffl imbtzWl&i:. ^n-rtU - 1 O-C, 2 5 
TC, 4 OiC<D^fe{4^TT% 1 OOmA(7)-^mT'4. 3 
V~3. OV*T'(^mE«5BT'?E&JC®?:5 0 0|lfiaUjS 

(%) %:t\MLt-, 

^fiX 10 0 
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